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One Career Fire Fighter Dies and Another Is Injured After Partial

Structural Collapse - Texas

SUMMARY

On February 11, 2002, a42-year-old male career
firefighter (thevictim) waskilled and another fire
fighter wasinjuredinapartid sructurd collgpsewhile
performing suppression operations at an apartment
complex under renovation. Thevictimand three
crew memberswere exiting the complex through a
breezeway that connected thefire structureto an
uninvolved structurewhen asection of brick veneer
from the uninvolved structure collapsed onto the
victimandtheinjured firefighter. Theinjuredfire
fighter called for help and wasfreed by firefighters.
A personal accountability report (PAR) wascalled
anditwasdetermined that thevictimwasmissing. A
second search found the victim unresponsive and
without apulse beneath apileof bricks. Thevictim
wasextricated, given emergency medical treatment,
and transported to a hospital where he was
pronounced dead.

NIOSH investigators concluded that to minimizethe
risk of smilar occurrences, fire departments should

Location of the Incident

e establish and monitor a collapse zone to
ensure that no fire fighting operations take
place within this area as part of defensive
operations

e ensure that an Incident Safety Officer,
independent from the I ncident Commander,
is appointed and on scene early in the fire
operation

e ensureconsistent useof personal alert safety
system (PASS) devices at all incidents

INTRODUCTION

On February 11, 2002, a42-year-old male career
firefighter (thevictim) waskilled and another fire
fighter wasinjuredinapartid structurd collgpsewnhile
performing suppression operationsat an apartment
complex under renovation. On February 12, 2002,
the United States Fire Administration notified
NIOSH of thisfatality. On March 4-6, 2002, two
Safety and Occupationa Headth Specidistsand the
Team Leader of theFireFighter Fatdity Investigation
and Prevention Program investigated thisincident.
Interviews and meetings were conducted with the

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1OSH
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Chief of the department, the Chief of Training,
membersof theTraining Division, firefightersfrom
the department who were on the scene and directly
involved in this incident, the presidents and
representativesof thelnternational Associationof Fre
Fighters (IAFF) and the Black Professional Fire
FightersAssociation (BPFFA). The NIOSH team
vigted theincident Steand reviewed copiesof witness
statements, training records, standard operating
procedures (SOPs), dispatch logs, fire/arson
investigation reports, building blueprints, video
footage, and amap of thefire scene.

Thiscareer department consistsof 1,674 uniformed
firefighters. Thedepartment servesapopulation of
about 1,100,000 in an area of approximately 378
squaremiles. Thedepartment requiresdl firefighters
to gothrough a15-month training academy inwhich
they leave asacertified NFPA FireFighter Level I/
Paramedic. They are also Haz-Mat certified and
certified Pump/Driver Operators. Thevictim had
10 years experience as a fire fighter for this
department and over thistime had taken anumber
of training coursesincluding LiveFreTraining.

Sructure.

Thestructureinvolvedin thisincident was one of
several buildings in an apartment complex
(constructed in 1963) that was under major
renovation. The structure was a wood frame,
platform construction with abrick veneer exterior.
Thereweretwo storiesabove ground level and no
floors below ground level. The pitched roof
consisted of 5/8-inch plywood covered by felt paper
and asphdt shingles. Thewall systemsconsisted of
2- by 4-inchwood studs, with 3 1/2-inchinsulation,
1/2-inch plywood, and an exterior brick veneer
finish. Thefloor system consisted of thefollowing:
First Floor - concrete dab on soil with wood floor
joists(2-inch by 10-inch), Second Floor - concrete
topping on plywood. Most of the carpeting and the
origina sheetrock (dry wall) had been removed.

Thefirebuilding (northwest wing) and the southwest
(uninvolved) wing attached viaabreezeway and
shared two 2-inch copper water pipesfor theheating
and air conditioning system. Thewater pipesran
thelength of each building through their respective
attics. Becausethe southwest (uninvolved) wingwas
consderably taller (approximately 8 feet, 7inches)
than the northwest wing, the pipeswere equi pped
with right anglefittingsintheattic of the southwest
building (Diagram1). Thepipeswerethenrundown
theinside of the brick wall of the southwest wing
andthenintotheattic of thenorthwest wing (i.e., the
firestructure) via90-degreefittings.

INVESTIGATION

OnFebruary 11, 2002, at approximately 1729 hours,
Fire Dispatch notified this career department of a
structurefireat avacant apartment complex under
renovation. Six gpparatusesweredispatched onthe
firstalarm. At approximately 1731 hours, Engine
26 (officer, driver, andtwofirefighters) wasthefirst
to arrive on the scene and parked onthewest side
(Side4, Diagram 2). Engine 26 reported firecoming
from the roof and asked the next arriving engine
company to bring water. Truck 26 (officer, driver, 2
firefighters) arrived on the scene and parked behind
Engine 26. The crew wastold to set up an aerial
ladder to protect exposuresfrom fire extension but
was unable to do so because of the steep slope of
thedriveway. At 1733 hours, Engine14 and Battdion
6 arrived on the scene and assumed command
(Incident Command). Battdion 6 reportedthe”same
size-up,” announced command post and staging
locations, declared the operation defensive, and
transmitted a second alarm. The focus of the
operation wasto keep thefirefrom“jumping” the
courtyard.

The second alarm (called at 1733) assignment
consisted of three engines, two ladder trucks, two
Battalion chiefs and a Deputy Chief. Crews
deployed hosdlinesthrough the breezeway (between
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the northwest and southwest wings of the complex)
intothecourtyardto attack thefirefromSide2. The
Truck 26 crew entered the courtyard through the
breezeway to assist with exposure protection. At
approximately 1736 hours, athird darm, consisting
of threeengines, oneladder truck and one Battalion
Chief, wastransmitted. Engine 33 (officer, driver
and 2 firefighters[including thevictim]) responded
onthethird darm. Engine33 arrived onthesceneat
goproximatdy 1741 hoursand reported to command.
TheEngine 33 crew left their apparatus parked on
the south side (Side 4) of the complex and entered
the courtyard with another crew. The Engine 33
crew went to the second floor of the southwest wing
(building atachedtothefirebuilding viaabreezeway)
to check for fireextensonintheattic but found none.
Thecrew then went down thestairway totheground
floor and started to exit the courtyard via the
breezeway to obtain more hoselines. Astheofficer
from the crew reached theend of the breezeway, at
approximately 1746 hours, hewasknocked forward
into thedriveway by falling bricks (Photos 1& 2).
Shortly after crewsmadether way intothecourtyard,
acollapse occurred on the west side (collapse 1)
followed by acollgpseontheeast Sdeof theinvolved
building (collapse2). Duringthistime, adeck gun
from an gpparatus positioned onthewest sde(Side
4) applied water to thefire structure. Theinjured
firefighter and thevictim, whowerewaking together
about 3 feet apart approximately 4 feet behind the
officer, werehit by faling debrisfrom the breezeway
and brick wall. Because the southwest wing was
condderably taler than the northwest wing, thewater
pipes running between the two buildings were
equipped with 90-degreefittings (Diagram 1). The
pipes ran down behind abrick veneer wall of the
southwest wing andtheninto theattic of thenorthwest
wing (firebuilding). Thecollapsesinthefiresructure
exerted apulling force on the 90-degreefittingsto
thewater pipesbehind thebrick wall that eventuadly
caused a section of bricksto comeloose and fall
ontotheroof and second story floor of thebreezeway.

Afterward, the copper water pipeswere pulled out
about 10 inchesfromtheir original position (Photo
3). TheState FireMarshal found that the section of
the breezeway that collapsed had rotten structural

members supporting the breezeway floor and roof
that contributed toitsingtability. Rescue crewswent
tothe collapsed areato help thedriver of Engine 33
whowascallingfor help. A pry bar wasusedtollift
aheavy section of the breezeway fromtheinjured
firefighter’slegsthusfreeing him. Thisfirefighter
sustained minor injuriesand wasabletowalk out on
hisown. Rescuecrewsdid notimmediately redize
therewas another trapped firefighter. A personal

accountability report (PAR) was called whereupon
it was determined that the victim was missing.
Nearby firefightersimmediately began asecond
search and found thevictim beneath thedebrisinthe
breezeway collapse area. Crews assessed the
unrespongvevictimand could not find apulse. Note:

According to the Sate Fire Marshal’sreport, the
victim was wearing his SCBA but did not have
on hisfacepiece, consequently, hisintegrated PASS
device was not activated. His secondary, manual

PASS device was not turned on. The victim was
removed fromthedte. Resustitation effortscontinued
whilehewastransported toaloca hospitd, wherehe
was pronounced dead.

CAUSE OFDEATH
The cause of death waslisted asmultipleblunt force
injuries

RECOMMENDATIONSDISCUSSION
Recommendation #1: Fire departments
should establish and monitor a collapse zone
to ensure that no fire fighting operations
take place within this area as part of
defensive operations. °

Discussion: During fire operations, two rulesexist
about structural collapse: (1) the potential for
gructurd faluredwaysexistsduring afire, and (2) a
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collapse danger zone must be established. Dueto
therenovation activities, thefirebuildingwasungable
and beganto collapse early inthefire operations.
The sheetrock had been removed from thewalls of
thisframe structureleaving its structural members
vulnerableto therapid spread of fire. A defensive
attack was declared soon after fire suppression
activities began. Part of a defensive strategy is
establishing, and moving firefightersoutside of, a
collapse zone. A collapse zoneisan areaaround
and away from astructureinwhich debrismight land
if astructurefails. Thisareashould be equal tothe
height of the building plus have an allowancefor
debrisscatter. Duetoitsproximity tothefirebuilding,
the breezeway in question would have been within
the collapse zone; however, firefightersused the
breezeway for entry and exit of the courtyard.

Useof amaster stream such asadeck gun presents
aseriouscollgpsedanger. Theaveragemaster stream
delivers500 gpminto aburning building - 2 tons of
water per minute.?2 Theforce of the high-pressure
streams and the weight of the water poured into a
gructureweskenit.? TheFreMarshd’sinvestigation
concluded that as collapses occurred in the fire
building, the (horizonta) water pipesintheattic pulled
at the 90-degreefittingsbehind the brick wall of the
southwest wing, causing apartid collapseof thebrick
veneer. After the collapse of thebrick wall, it was
reved ed that the copper water pipeshad beenpulled
out at least 10 inchesfrom their original position
(Photo 3).

Recommendation #2: Fire departments should
ensure that an Incident Safety Officer,
independent from the I ncident Commander, is
appointed and on scene early in the fire
operation.®8

Discussion: Accordingto NFPA 1561, Sec.4.1.1,
thelncident Commander isresponsiblefor theoverdl
coordinationanddirectionof dl activitiesat anincident.

Thisincludesoverdl responsibility for the safety and
hedth of dl personnel andfor other personsoperating
withintheincident management sysem. Whereasthe
Incident Commander (1C) isinoveral command at
the scene, certain functions must be delegated to
ensure that adequate scene management is
accomplished. Accordingto NFPA 1500, Sec. 6-
1.3, “Asincidentsescalatein size and compl exity,
theincident commander shdl dividetheincidentinto
tacticd-level management unitsand assgnanincident
safety officer to assesstheincident scenefor hazards
or potential hazards.” Theincident safety officer
(ISO) is defined as “an individual appointed to
respond to or assigned at an incident scene by the
incident commander to perform the duties and
responsibilities specified in this standard. This
individual can bethe health and safety officer or it
can be aseparatefunction.” NFPA 1521, Sec. 2-
1.4.1 statesthat “an incident safety officer shall be
gppointed when activities, Sze, or need occurs.” Each
of these guidelines complements each other and
indicatesthat theincident commander isinoverall
command at the scene, but oversight of dl operations
isdifficult. On-scenefirefighter hedlthand safety is
best preserved by delegating the function of safety
and health oversight tothel SO. Inthisincident, a
designated safety officer was dispatched on the
second alarm and arrived on the scene shortly after
thefatal collapse.

Recommendation #3: Fire departments should
ensure consistent use of personal alert safety
system (PASS) devices at all incidents.8®

Discussion: PASSdevicesareelectronic devices
worn by the fire fighter that emit a loud and
distinctive sound (alarm) if the fire fighter is
motionlessfor morethan 30 seconds. Thereare
several types of PASS devices available. One
typeisintegrated into the SCBA and isactivated
whenthe SCBA air cylinder isturned on. Manual
or secondary PASSdevicesarea so used throughout
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thefireservice. Thelatter devicesrequirethefire
fighter to actively turn onthe device asneeded. All
firefightersshould beequipped withaPASSdevice
and instructed to activate the deviceimmediately
upon entering hazardousareas. Inthisincident the
victim had anintegrated PASS device that was not
activated because hewasnot using hisSCBA. He
also had asecondary, manua PASS devicewhich
had not been activated.
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INVESTIGATOR INFORMATION
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Photo 1. Area of Collapse
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Photo 2. Breezeway - Approximate Locations of the Victimand
the Injured Fire Fighter
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Photo 3. Water Pipes; Originally Covered by a Section of Brick Vieneer
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Diagram 1. Water Pipe Layout Showing Right Angle Fittings Between
buildings; Diagram Courtesy of Fire Department
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Diagram 2. Layout of Apartment Complex and First Alarm Companies
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